Endotoxin-induced impairment of vascular smooth muscle contractions elicited by different mechanisms.
The current study was designed to analyse the mechanisms which are impaired in the vascular hyporeactivity to contractile agents induced by E. coli lipopolysaccharide endotoxin (LPS). Endothelium-denuded aortic rings were prepared from thoracic aorta removed from control and LPS-pretreated rats (20 mg/kg i.p., 4 h before the experiment). In order to determine whether LPS treatment altered the contractile components that depend on intracellular calcium release and extracellular calcium entry to the same extent, rings were contracted under various experimental conditions. The responses elicited by indanidine, phenylephrine (without and with nitrendipine 1 microM), (-) Bay K 8644, (+) S 202-791 and the calcium ionophore calimycin in the presence of 1.25 mM external CaCl2 were all impaired by LPS pretreatment (maximal contractions 19, 63, 44, 28, 22 and 22% of controls, respectively). Concentration-effect curves for CaCl2 made in depolarizing medium (KCl 40 and 100 mM) and in the presence of calimycin (3 microM) were shifted to the right in rings from LPS-pretreated rats. However, the LPS-induced depression of contraction was overcome by the addition of CaCl2 (up to 30 mM). Additionally, in the absence of external CaCl2, the contraction induced by caffeine (50 mM) was not significantly altered by LPS treatment. It is concluded that LPS treatment does not reduce the ability of aortic smooth muscle cells to contract. The results suggest that LPS treatment impairs mechanisms involved in calcium handling within smooth muscle cells after stimulation of calcium entry through different pathways and activation of intracellular calcium release by alpha 1-adrenoceptor agonists.